Abstract This study establishes and empirically explores the relationship between knowledge, cultural diversity and various entrepreneurial outcomes across European cities in [2008][2009][2010]. We demonstrate that the mechanism of knowledge spillover entrepreneurship is contextual and contend that cultural diversity and knowledge have differential impact on entrepreneurial outcomes across cities and countries. Cities with high cultural diversity provide more opportunities for entrepreneurship in sectors where technology and knowledge play more important role. While in technology-based sectors, we observe a decline in employment, in cities where cultural diversity is moderately high, this effect is counteracted by an increase in demand for skilful labour that is more concentrated in culturally diverse contexts. Implications for regional and national policy makers and international entrepreneurs are offered.
Introduction
Economists and policy makers have long observed that regional success depends upon entrepreneurial activity (Audretsch 2007; Glaeser et al. 2010 ) which varies systematically across space (Delgado et al. 2010) . As a result, the topic of the determinants of entrepreneurial dynamics across regions and countries has engaged a number of entrepreneurship, regional development and international business scholars. Despite the progress, most studies across countries continue to suffer from the major limitation-an assumption of cultural homogeneity within nations (Tung 2008) . Given the growing cultural diversity within and across countries, regional variations can often be as significant as cross-country differences. Despite evidence of the macro-level factors (Agarwal et al. 2007; Delmar et al. 2011; Acs et al. 2014) , mechanisms and contextual conditions under which cultural diversity and knowledge transfer support new ideas and productivity (Gomez-Mejia and Palich 1997; Van Wijk et al. 2008; Stahl et al. 2010; Spanjer and van Witteloostuijn 2017) , there is still lack of a systemic analysis linking knowledge and diversity to entrepreneurial outcomes especially in the context of cross-city cross-country comparisons (Audretsch et al. 2015a; Dheer 2017 ).
Cities have always had a privileged role as centres of culture and economic activity. Bigger, more diverse cities experience greater interactions among individuals from different cultures, where greater cultural diversity generates new entrepreneurial ideas and replaces inefficient entrepreneurial initiatives by productive ones (Cowen 2002) . Thus, cities characterized by a high level of knowledge but also cultural diversity may form an ideal ecosystem to explore and commercialize entrepreneurial ideas.
The rationale behind this approach is that culture is an integral structural attribute of any community and is powerful enough to establish boundary conditions on the impact of knowledge spillover entrepreneurship (Rauch et al. 2013; Kreiser et al. 2010; Leung et al. 2005) . This mechanism has received limited attention in international business literature (Agarwal et al. 2010; Liu et al. 2010; Rauch et al. 2013) .
While there is a general consensus among academic scholars about the importance of high-skilled labour and knowledge-intensive industries for city growth (Glaeser et al. 2004; Audretsch et al. 2015a) , there is a longstanding argument on the role of cultural diversity as a conduit of knowledge spillovers and creativity (Legrain 2006; Putnam 2007; Liu et al. 2010; Nathan 2012) earlier introduces within the knowledge spillovers theory of entrepreneurship (Audretsch et al. 2006) . The incremental benefit it brings to business formation, job creation and start-up survival remains an open question (Qian 2013) . The overall economic growth benefits across cities may vary depending on a combination of knowledge embedded in the industry, diversity of skills and experiences (Spanjer and van Witteloostuijn 2017) and cultural diversity embodied in city communities (Nathan 2012; Audretsch et al. 2010) . Firms in knowledge-intensive industries that are located in culturally diverse areas and able to employ people with diverse backgrounds may grow faster, but they also tend to develop a great deal of complexity and uncertainty as a result of cultural diversity (Robertson and Swan 2003) .
The mechanism via which geographically localized knowledge and cultural diversity impacts entrepreneurial dynamics in an international setting has become an important question in strategic international entrepreneurship (Hitt et al. 2002; Agarwal et al. 2007 Agarwal et al. , 2010 and regional development literature within (Audretsch and Lehmann 2005; Marino et al. 2012; Acs et al. 2013; Qian 2013) . Respectfully, this study aims to establish and empirically explore the complexities of the relationship between knowledge intensity, cultural diversity and entrepreneurial outcomes, rendering some policy-making implications for their role in explaining entrepreneurial dynamics across European cities and countries.
We employ a multilevel analysis spanning industries in the context of European cities during [2008] [2009] [2010] , and simultaneously evaluate the effect of cultural diversity, embeddedness of firms i n knowledge-intensive environment, and the interplay between them on three entrepreneurial outcomes, namely, entrepreneurial entry, survival and highgrowth employment start-up rates.
Building on the prior research, this study makes the following contributions to strategic entrepreneurship, regional development and international business literature.
First, while there is a growing body of empirical work on the determinants of entrepreneurial dynamics across cities, the majority of them focus on specific country case studies and macro level antecedents of entrepreneurship (Boschma and Fritsch 2009; Acs et al. 2014) , whereas the research on cross-country cross-city comparisons is still fairly limited (Tung 2008; Bosma et al. 2012 ; Amoros, Bosma and Levie 2013; Bosma and Sternberg 2014; Korosteleva and Belitski 2017) . Our study makes a methodological contribution and bridges this gap by employing the unique dataset using Eurostat industry-city statistics data on high-growth businesses, survival and net entry rates, merged with Eurostat socioeconomic city-country level data to enable cross-country comparative analysis of entrepreneurship dynamics from a multi-level industrycity-country perspective.
In addition, we construct a new measure of cultural diversity which includes infrastructure acumen as city amenities (i.e. localized knowledge-exchange spaces attractive to high-skilled workers) and external knowledge, measured as temporary or permanent exposure of a city to overseas culture and ideas via varieties of tourism and residence mechanisms. Although fairly straightforward, we are unaware of any research involving cultural diversity, knowledge intensity and entrepreneurial outcomes which employs this methodological framework.
Second, the prior research demonstrated that start-up rates and post-entry performance are largely linked to the underlying technological conditions in an industry (Geroski 1995; Audretsch 1995) , whereas the incremental impact of cultural framework ), in particular, across different entrepreneurial outcomes and countries has been neglected . We establish and empirically explore the idiosyncratic impact of cultural diversity and knowledge intensity on different entrepreneurial outcomes within industry-citycountry context.
To explore our research questions empirically, we employ the seemingly unrelated regression equations (SURE) model combined with both the OLS and Tobit approach to simultaneously study all three entrepreneurial outcomes of interest, namely new firm formation, survival and high-employment growth start-ups within industry-city level context. This enables us to overcome the problem of potential endogeneity between the outcome-dependent variables.
This study is organised as follows. Section 2 provides the theoretical background on cultural diversity, knowledge and their relationship with entrepreneurial outcomes. Section 3 discusses data, variable definition and the methodology. Section 4 presents empirical results, while Section 5 concludes.
Theoretical conceptualization and hypotheses

The role of knowledge and diversity in explaining entrepreneurship dynamics
It is argued that bigger and culturally diverse cities attract individuals with greater human capital and capabilities and this affects regional economic development (Florida 2002; Audretsch et al. 2015a ). The argumentation behind this is largely rooted in the Information, Consumption and Reinvention approaches to city development (Glaeser et al. 2004) .
In particular, the Information City approach view suggests that cites are places where there are a constant flow and exchange of ideas, so high-growth cities are likely to exhibit higher presence of skilled and highly qualified individuals, facilitating entrepreneurial entry and new venture growth. The ability of cities as agglomerated locations to foster new ideas is one potential reason why they become centres of entrepreneurship (Chinitz 1961; Audretsch and Lehmann 2005) . Exchange of ideas both within and across industries in cities may generate horizontal and vertical spillovers and facilitates inter-organizational knowledge transfer of new ideas (Van Wijk et al. 2008) , which can further create and sustain businesses. The Jacobian externalities attempt to determine that diversified knowledge and industries are more conducive to knowledge generation and exchange (Beaudry and Schiffauerova 2009 ).
The Consumer view of a city advocates for skilled employees with high absorptive capacity are attracted by city cultural amenities which further facilitates knowledge exchange (Glaeser et al. 2001 (Glaeser et al. , 2004 Florida 2002) . The diversity of people and cultures attracted by cultural amenities may be expected to offer more opportunities for crossfertilization of ideas within and outside those spaces, contributing to the intensity (and to the novelty) of regional knowledge generation. In empirical analysis, this may be entirely captured by the knowledgegeneration measures and absorbed into the existing KSTE framework.
There are several types of important cultural amenities in cities. First, are restaurants, theatres and cinemas which add to lifestyle and life quality. Second, aesthetic and physical settings include architectural and a landscape beauty in a city which attract both high-skilled workers and tourists. More aesthetically attractive places will bring tourism and create spots for meetings and communication, facilitating information and ideas exchange. Third, public services and provision of knowledge, transport links and infrastructure is an important amenity embedded into local context where business operates Audretsch et al. 2015b) .
Finally, the Reinvention City view argues that cities adapting to emerging technologies faster will survive (Glaeser 2005 ). For such cities, a diversity of industries and people is likely to facilitate interactions of people with diverse backgrounds working in different industries or possessing different cultural heritage which makes them more agile to changes. Famous study by Spanjer and van Witteloostuijn (2017) supports a more complex, non-linear effect of diversity of skills and knowledge on entrepreneurial outcomes, where experience diversity is measured as the number of skills linked to an entrepreneur's jobs and the number of knowledge fields associated with the entrepreneur's jobs is associated. Heterogeneous knowledge acquired by entrepreneurs and interactions with people with different job experiences and background may promote unorthodox perception of the new knowledge generated by technological change and increase chances of new market application of knowledge and new business formation in a spirit of KSTE.
Overall, all three views are important in understanding the role that knowledge and various forms of cultural diversity as a source for new business ideas play in new business formation and urban economic development.
These three perspectives should be aligned to work as a single mechanism and enable strategic management of the knowledge spillover entrepreneurship. The KSTE argues that the ability of knowledge-intensive environments to foster new ideas can generate entrepreneurial opportunities and their commercialization, leading to ultimate urban success (Audretsch and Lehmann 2005; Audretsch et al. 2006; Agarwal et al. 2010; Acs et al. 2013) .
More specifically, entrepreneurial opportunities that emerge from a society's investment in human capital, research and development (Saxenian 1994) generate new knowledge that further 'spills over' to a third party when it flows between economic agents, with a third party not incurring the costs of knowledge production (Audretsch and Feldman 1996) . Although this may impose certain appropriability risks (Laursen and Salter 2014) , spillover of knowledge is desirable as it reduces the public and private cost of innovation which enables new business as a way to commercialize ideas (Audretsch et al. 2006) and increases return to investment in knowledge. Agarwal et al. (2007 Agarwal et al. ( , 2010 develop a model of 'creative construction' which shows how knowledge spillovers combined with an entrepreneurial action enable knowledge appropriation, which leads to the creation of dynamic ventures. Entrepreneurs play the central role as conduits of knowledge spillovers. Therefore, a knowledge-intensive environment, conducive to opportunity discovery, may influence venture creation and positively influence start-ups' survival and growth.
However, it is not only a knowledge-intensive environment rich in research and development that would serve as a potential source for new ideas and knowledge spillover entrepreneurship. It is also cultural diversity embodied in creative individuals which serves as an important source for entrepreneurial opportunities, driving the entry of new start-ups (Leung et al. 2005; Kreiser et al. 2010; Marino et al. 2012; Audretsch and Belitski 2013) . Qian (2013) following Florida's (2002) The Rise of the Creative Class advocates for cultural diversity as a form of urban amenity and an important factor for attracting skilled labour (Florida 2002; Florida et al. 2008) . City tolerance to other cultures contributes to talent attraction from various countries, including the talent settling in a city and a talent which visits a city for business and leisure. More specifically, Melting Pot Index, measured as the relative percentage of foreignborn people in a region, was sometimes used interchangeably as a proxy for cultural diversity and tolerance in cities (Qian 2013) .
Diversity of ideas and backgrounds and ability to exchange them within urban spaces attract high-skilled workers and, most importantly, retain talent (Florida 2002) . Cultural diversity is crucial in this context because, in addition to experience diversity advocated by Spanjer and van Witteloostuijn (2017) , tolerance to new ideas is important for new market opportunities. This may include people coming from different countries of birth, religious beliefs, customs and traditions, sexual orientations, and languages. In particular, ethnically diverse cities, featuring diversities in cultures and social norms, will attract people who value diverse experiences (Olfert and Partridge 2011) . A familiar feature of this growing diversity is that it is largely urbanized (Nathan 2012) . European cities have the highest numbers of migrants and minority groups in the world (Landry and Wood 2008) , but also have high mobility and knowledge flow. Cultural diversity becomes part of the mechanism in attracting high human capital. The positive association between cultural diversity and highly skilled labour has been found in a number of studies (Boschma and Fritsch 2009; Sobel et al. 2010) . It creates an environment of tolerance to new ideas. Altogether, it contributes to the exchange of new nonconventional ideas, creating new markets with people feeling nonthreatened to exchanging and expressing ideas and pushing and pulling them forward in creating so-called 'culturally diverse areas' within existing urban spaces.
Cultural diversity also creates an environment conducive to networking and the exchange of ideas (Leyden et al. 2014) . For example, residents coming from different backgrounds and cultural experience (Lee 2011) , including residents from non-EU countries permanently residing in European cities and tourists visiting cities, all have different perspectives of thinking and ability to see opportunities, which makes designing new products, services and processes, or modifying the existent ones more likely (Kreiser et al. 2010; Qian 2013) . To the extent that cultural diversity contributes to the development of the knowledge-intensive context, and with variety of ideas, conducive to opportunity discovery, it is likely for cultural diversity to influence entrepreneurial entry. Knowledge spillover theory of entrepreneurship prospective (KSTE) provides support for the variety of ideas and knowledge to be important source of entrepreneurial opportunities at local and country levels (Audretsch and Lehmann 2005; Audretsch et al. 2006; Rauch et al. 2013; Acs et al. 2013) .
Empirical evidence suggests that new business formation and survival in high-tech sectors are systematically greater in regions rich in knowledge (Geroski 1995; Audretsch and Feldman 1996; Audretsch et al. 2006) and in regions where amenities facilitate cultural exchange (Glaeser et al. 2001; Nathan 2012) . Audretsch and Dohse (2007) have also demonstrated that firms which were located in regions with diverse knowledge exhibited higher rates of growth and survival than if the location is in a region with a paucity of knowledge endowment. In addition, entrepreneurs themselves are part of a region's talent pool and are also attracted to tolerant, diverse environments. Diversity in education, competencies, experiences and skills result in divergence of perceptions and aspirations, as well as the ability to implement ideas independently through employment or entrepreneurship. Localized cultural diversities (Glaeser et al. 2001; Falck et al. 2011; Rauch et al. 2013; Leyden et al. 2014 ) serve as a strategic tool for market entry and survival. We therefore hypothesise:
H1a: Knowledge-intensive industries and cultural diversity are likely to have positive impact on new business formation.
H1b: Knowledge-intensive industries and cultural diversity are likely to have positive impact on start-up survival rates.
Knowledge intensity embedded in industry and cultural diversity embodied in city communities per se are unlikely to facilitate start-up employment growth. First, prior research discovered that cultural framework indirectly influence growth by shaping the legal framework, traditions, ideas and forms of interaction (Chambers and Hamer 2012; Rauch et al. 2013) . Whereas cultural diversity is likely to play an important role in market entry and survival, it is unlikely to change significantly over a short period of time, which limits inflow of new ideas and knowledge and may not be sufficient to generate significant changes in employment growth (Qian and Acs 2013; Audretsch and Belitski 2013) .
Second, technological knowledge is important in recognising entrepreneurial opportunities and sustaining competitive advantage (Siegel and Renko 2012; Qian and Acs 2013) , however, its effect on job creation can be ambiguous. Investment in new technology may increase the individual demand for labour, if the technical elasticity of substitution is less than one, otherwise introduction of new technology may lead to job destruction. Digitalization in knowledge-intensive sectors may limit the use of human resources with businesses finding themselves in the need to leverage the traditional business models in particular through applying different type of resources and technology (LEAD 2014; Li et al. 2016 ). The opportunity offered by emerging technologies could be critical to growth but may have negative implications for employment. ICT enables businesses to reduce the number of intermediaries, search, maintenance, transaction and labour costs, along with the benefits of network externalization (Martin and Wright 2005) .
In knowledge-based industries such as education, ICT, creative sectors and finance, ICT-led platforms and digital capabilities are in place to facilitate recognition, transformation and exploitation of new technologies (Teece et al. 1997; Robertson and Swan 2003; LEAD 2014) where we expect high start-up and survival rates, although lower labour-intensity, hence lower employment growth rates. Respectively, we hypothesise:
H1c Knowledge intensity is likely to have an adverse effect on high-employment-growth entrepreneurship, whereas city cultural diversity is unlikely to render any impact on high-employment growth entrepreneurship.
The interplay between cultural diversity and knowledge intensity
Diversity in cities that people bring with them triggers complementarities in knowledge and skills for firms and leads to more business opportunities which allow to explore entrepreneurial opportunities for start-ups and to further sustain their market positions. Experimental studies highlighted that diversity of economic agents accelerates the knowledge creation but these dynamics appear particularly important in knowledge-intensive rather than labour-intensive industries (Fujita and Weber 2003; Kenney et al. 2013) where creativity, science and technology play an important role. Gambardella and Giarratana (2010) in their well-cited study highlighted an important consequence of the process of 'creative construction': localized knowledge and skills increase the productivity of skilled employees and knowledge-intensive firms disproportionately more compared to less-skilled employees and labourintensive firms. Gambardella and Giarratana (2010) discuss the implications of skilled and unskilled labour for regional level dynamics when knowledge spillovers are localized. The process of 'creative construction' is rooted into new knowledge which can be generated and disseminated via different conduits, including knowledge embedded in industries and cultural diversity embodied into city communities. It is further facilitated by the exchange and cross-fertilization of knowledge and skills, experiences, leading to the discovery and creation of new market opportunities, start-ups and allowing for knowledge accumulation to enable new venture survival and growth.
We contend that cultural diversity is an integral structural attribute of any community and is powerful to create boundary conditions and change entrepreneurial outcomes through knowledge spillovers of entrepreneurship (Kreiser et al. 2010; Rauch et al. 2013; Dheer 2017) with the effect being particularly strong in knowledge-intensive contexts (Florida et al. 2008; Audretsch et al. 2006 Audretsch et al. , 2010 Delmar et al. 2011; Qian and Acs 2013) . Ahlstrom and Bruton (2002) studied high-technology entrepreneurial firms in China, demonstrating how cultural differences led managers to employ tactics and knowledge different from the Western companies to leverage the contextual differences to develop competitive advantage and survive.
Drawing on these insights, we argue that the relationship between cultural diversity and various entrepreneurial outcomes is not only direct but also indirect. The rationale is that cultural diversity acts as both a direct and indirect mechanism to help entrepreneurs identify new opportunities and assemble the resources they need to exploit an opportunity in the market place. Heterogeneity of knowledge and cultural diversity leads to heterogeneous entrepreneurial outcomes. Cultural diversity affects community's ability to value, assimilate, and apply new knowledge including both market and technological knowledge (Qian and Acs 2013) , and it is not only extremely relevant to entrepreneurial entry but also start-up survival and early stage high-growth (Tidd and Bessant 2014) .
Diversity in cultural experiences and skills makes economic agents value ideas differently and hence recognise different opportunities to start a new business (Geroski 1995; Agarwal et al. 2007; Autio et al. 2014) . The greater cultural diversity of a city, the more unique an evaluation of any new knowledge within a given sector and city will be, and the higher the likelihood of creating multi-product markets and extending product life-cycles to sustain firm survival rates and ensure their ultimate growth will be. Therefore, we hypothesise that cultural diversity will moderate the knowledge spillover of entrepreneurship and act as a conduit of opportunity recognition and market creation mechanism.
H2a: Cultural diversity positively moderates net entry in knowledge-intensive industries.
H2b: Cultural diversity positively moderates survival in knowledge-intensive industries.
H2c: Cultural diversity positively moderates high growth-employment entrepreneurship in knowledgeintensive industries.
3 Data, variable definition and methodology
Data description
Our main source of data for our dependent variables is Eurostat Regional statistics for 2008-2010, merged with European Urban Audit data, containing cultural diversity variables related to our key set of hypotheses and other city-level controls. Our dependent variables are cross-industry data, spanning 11 industries by statistical classification of economic activities in the European Community known as NACE, cross-city and cross-EU countries available for the years of 2008 and 2010 as two repeat cross-sections. Eurostat Urban Audit data that provide urban socioeconomic and demographic statistics are collected in waves. Our final dataset yields 1144 observations covering 11 industries in 67 cities across 8 European countries (Czech Republic, Denmark, Spain, Hungary, Italy, Poland, Romania and Slovakia). The Appendix provides information on the average value of employment growth, survival rate and new firm start-up rates by city.
2 City is described here as the Functional Urban Area (formerly known as larger urban zone LUZ), which consists of a core city and its commuting zone. A core city is a local administrative unit (LAU) where the majority of the population lives in an urban centre of at least 50,000 inhabitants (Eurostat 2015) . The 'core city' definition used in the Urban Audit corresponds to the 'administrative city' with political responsibility (usually the municipality or equivalent) in all cases, with exception of Brussels and Cyprus.
The focus on an industry city is explained by three main reasons highlighted in a number of important studies linking regions to entrepreneurship (Audrestch and Lehmann 2005; Bosma and Sternberg 2014). First, most entrepreneurial action takes place in cities (Bosma and Sternberg 2014; Szerb et al. 2013; Audretsch et al. 2006) . Second, in Europe, there exist significant differences in sectoral structure and socioeconomic development across clusters of cities, which reflect the importance of regional and more specific city focus (Saxenian 1994) . Thirdly, local cultural context is seen as a localized 'container', enabling diversity and localization of existing and incoming culture (Nathan 2012 ) and knowledge spillovers (Audretsch and Feldman 1996; Gambardella and Giarratana 2010) .
Dependent variables
Our three dependent variables measure entrepreneurial dynamics at an industry-city level. The choice of dependent variables is triggered by exhaustive literature linking local context characteristics (Acs et al. , 2014 ) to entrepreneurial activity often described as entrepreneurial flow (firm entry and exit; proportion of high-growth enterprises) and stock (survival) (Shane and Venkataraman 2000; Audretsch 2007; Zahra and Wright 2011; Coad et al. 2013) .
Respectively, we focus on the following three entrepreneurship outcome variables:
(a) A number of net business entry by industry city at time t normalised by the total number of enterprises in this industry city at time t ( Table 1 ). Items 8-12 are taken at a city level and used in the calculation of a cultural diversity standardised index. Item 1 is at the industry-city level.
Sorted as in the model Source: Eurostat (2012) 3.3 Explanatory and control variables So far, a way of measuring cultural diversity has been limited to Theil index (Brülhart and Trager 2005) and other measures such as the Boho Index, the Gay Index, or the Melting Pot index which are all reflections of cultural diversity when combined into one of Florida's 3Ts (Florida 2002) . Other recent indicators include a measure of cultural tolerance and diversity in economic geography (Nathan 2012; Qian 2013) . Ethnolinguistic fractionalization approach and the cultural diversity index for the US regions, measures the probability that two randomly chosen individuals belong to two ethnic groups in a region (Sobel et al. 2010) , and notwithstanding the difference in the size of a region is unable to capture a spatial context of cultural diversity. The Theil index and Florida's cultural diversity measures do not capture the importance of infrastructure and amenities for entrepreneurship dynamics Szerb et al. 2013; Audretsch et al. 2015b ). Cultural diversity calls for diversity among talent in cultures, countries of birth, religious beliefs, and sexual orientations, but this term becomes more complex while applied in a spatial context, like area, city or region (Lee 2011) . Ethnically diverse cities feature diversities in cultures that may signal as 'places to go' or 'no-go' for workers as consumers of local amenities reflecting on the Consumer view of a city (Glaeser et al. 2004; Boschma and Fritsch 2009) . Highly skilled people from various cultural and work backgrounds are attracted by diversity and new experiences (Florida 2002; Glaeser et al. 2001; Olfert and Partridge 2011) .
Cultural diversity is reflected through greater embeddedness of people's competences, skills and backgrounds within a specific local context and faceto-face interactions (Falck et al. 2011; Szerb et al. 2013) representing the Information view of a city (Glaeser et al. 2004 ). Cultural diversity is closely linked to the ways opportunities are recognized and transformed into tangible products enabling market entry. A comprehensive study on diversity and differences in interpretations, heuristics and predictive models were found to be able to improve problem-solving and experimentation in businesses reinventing the cultural and business spaces (Shapiro 2003; Page 2007 ) embedded in a nature of entrepreneurship and innovation in cities. This complements cultural diversity as enabler of Reinvention view of city development, innovation and emerging technologies (Shapiro 2003; LEAD 2014) .
Following the earlier studies (Brülhart and Träger 2005; Sobel et al. 2010; Audretsch et al. 2010; Nathan 2012; Qian 2013; Dheer 2017) , broadly rooted in the Information, Consumption and Reinvention approaches to city development (Glaeser et al. 2004 ) discussed above, we operationalise cultural diversity as a complex systemic scale variable based on a number of relevant variables and construct an index which includes diversity embedded in foreign temporary visitors and residents (i.e. a number of tourists (business and leisure) overnight stays per resident, and proportion of non-EU nationals as percentage of total population 3 ) creating a social network effects and ideation, blended with availability and usage of local cultural amenities and infrastructure (i.e. number of cinemas, theatres, museums) (Audretsch et al. 2015b ). Although cultural amenities may not become forums for entrepreneurial knowledge sharing, they will serve as diversified cultural areas to attract diverse cultures in cities as per Glaeser et al. (2004) consumption view. Of course, an increase in number of cinemas, theatres and museums may be associated with a particular public investment strategy in culture or historical philanthropy and not with an influx of creative class (Florida 2002) . However, it does not change the mechanism which attracts diverse cultural groups into a city which further enables the KSTE mechanism. Urban amenities enhance and create an ecosystem of entrepreneurship and innovation (Acs et al. 2014; Autio et al. 2014; Audretsch and Belitski 2016) associated with more efficient problem solving and opportunity search.
The index is constructed based on the standardised values of these aggregates with alpha reliability coefficient being equal to 0.81. We validate the index using the factor analysis, using the principal component factor method to analyse the correlation matrix, and using the varimax rotation option. The eigenvalue indicates that all our variables load into a single factor which confirms the importance to consider all these elements of cultural diversity (amenities and external knowledge) within a single construct (see Tables 2 and 3) .
Our second variable of interest is embeddedness in knowledge-intensive environment. Eurostat regional business demographic statistics used for obtaining our entrepreneurial outcome variables span across 11 aggregated industries (sectors), using NACE Rev. 2 classification. These include such sectors as industry (mining and quarrying; manufacturing; electricity, gas, steam and air conditioning supply; water supply and waste management activities); construction; whole and retail trade; hospitality (accommodation and food service activities); Information and Communication (ICT); financial and insurance activities; professional, scientific and technical activities; public services (education; health and social work activities); creative services (arts; entertainment and recreation); and other activities. Following Eurostat (2014) classification, we further distinguish between knowledge-intensive services and technologyintensive industries. Respectively, we define ICT, creative services; financial and insurance activities; professional, scientific and technical activities; and public sector services as knowledge-intensive services, whereas other services such as construction, hospitality, and retail and wholesale trade as less knowledge-intensive services.
It is less straightforward to classify industry as lowor high-tech intensive, given that in Eurostat regional business demographic statistics, this category is aggregated to comprise manufacturing; mining and quarrying; electricity and gas; and water supply, spanning B-E NACE Rev.2 categories. Within the B-E NACE classification, there is a mixture of both low-technology and medium-low technology industries (e.g. recycling, waste, mineral products, basic metal products; various low and medium-technology manufacturing industries), and industries classified as high-tech (manufacture of basic pharmaceutical products and pharmaceutical preparations; computer, electronic and optical products), medium and medium high-tech industries (e.g. electrical machinery and apparatus, chemical transformation of materials, substances, or components into new products; manufacture of machinery and equipment). In the context of our sample, dominated by cities from Central and Eastern and Southern European countries, given the predominance of low-tech and labour-intensive manufacturing industries following the B-E NACE classification, the 'industry' category is likely to represent low-technology intensive industry. Therefore, we further perform some robustness checks by testing the sensitivity of our results to dropping the 'industry' category from the estimation.
Our knowledge-intensive variable is binary with '1' denoting high-tech industries and knowledge-intensive services and zero otherwise. While our knowledgeintensive variable does not directly measure the amount of knowledge and technology used, it clearly reflects the degree of exploitation of technology and new knowledge in the industry, given that classification of industries between low, medium and high-tech is based on firms' R&D intensity within the respective industry (OECD 2011). As far as city-level control variables are concerned, we use the density of population in a city which is found to have a positive impact on start-ups (Chinitz 1961; Stearns et al. 1995; Boschma and Fritsch 2009; Falck et al. 2011) . The density measure (population density) is defined here as inhabitants per square kilometre in the cities. Population density is included to capture the impact of agglomeration economies not directly related to knowledge.
We also include GDP per capita at purchasing power parity in a city as a proxy for the level of city economic development known as resource endowment in regional economics literature (Stearns et al. 1995; Bosma et al. 2012; Szerb et al. 2013) . We also control for city and industry fixed effects to account for unobserved Eurostat (2012) heterogeneity both at an industry and city levels. Finally, we also control for time fixed effects to capture the changes in regulation and the external environment over time. The correlation matrix of the variables is reported in Table 4 .
Methodology
To answer our research questions, our regression analysis departs from a model that includes a number of important facets of start-up net entry, survival ratio and high-employment growth. We model all three entrepreneurial outcomes variables simultaneously given some potential interdependence between the three equations. A standard way of modelling jointly determined indicators is a system of equations-SURE-seemingly unrelated regression equations, where all three equations are linked only by their errors (Zellner 1962) .
By estimating a system of equations, we accomplish two objectives. First, address potential endogeneity between entrepreneurial outcome variables allowing for their joint estimation. Second, we improve the efficiency of the estimate because the residuals are interdependent given the potential endogeneity bias. We employ the seemingly unrelated regression equations model combined with both the OLS and Tobit approach for studying all three entrepreneurial outcomes of interest. While all our dependent variables are continuous, the ratio of highgrowth employment start-ups is censored with a substantial number of observations being equal to zero denoting the rate of start-ups that do not substantially contribute to creating employment. The average rate of start-ups with high-growth employment in our sample is 0.5%, where 20% of the distribution has 0 % of start-ups with highgrowth employment. Therefore, while two other dependent variables are estimated using OLS within the SURE framework, the ratio of start-ups with high-growth employment is estimated using a censored Tobit model, previously employed empirically to address the problem of censored data (Laursen and Salter 2006) .
We employ the STATA cmp module which allows estimating SURE with the simulated likelihood method such as the Geweke, Hajivassiliou and Keane (GHK) algorithm (for a discussion, see Roodman 2009) .
The SURE regression model with industry and city, and time fixed effects represents a system of equations in the following form:
where Y i, j, t, c is a number of start-ups which demonstrated high-growth employment in industry i in city j at time t in country c as a proportion of all enterprises in industry i in city j at time t. We deal with two waves of data for each dependent and independent variable. For example, Y i, j, t, c illustrates high-employment growth of a start-up in 2008 established in 2005. S i, j, t, c is the number of start-ups in industry i in city j and country c born in t-3 and survived to period t normalised by total number of enterprises at time t in industry i in city j. E i, j, t, c is the number of net entry of start-ups (number of births minus number of deaths) in industry i in city j at time t in country c normalised by total number of enterprises at time t in industry i in city j. x j, t, c is a vector of our variables of interest: knowledge-intensive industry, a measure of cultural diversity and their interaction for a city j, country c and period t. z j, t, c is a vector of control variables for a city i, period t and country i. Moreover, we include three additional vectors of fixed city effect ρ j , controlling for other characteristics of cities which remain unobserved (e.g. health, digital and other physical and soft infrastructure of cities); ρ i is the industry fixed effects at an industry i over time t (e.g. dependence on finance, industry life-cycle and city sector specialization); λ t is a vector of time-fixed (entity invariant effects) over each time period t across all industry i, city j and country c. The error term is denoted by u i, j, t, c for an industry i, city j, country c, at time t. The equations are related to each other having errors that jointly and normally distributed and therefore are inter-dependent. We also undertake some robustness checks excluding from our sample the 'industry' category that bundles together manufacturing industries of both low and highly knowledge-intensive industries as discussed earlier. Table 5 reports two sets of empirical results, namely model (1) that shows the direct effects of knowledge intensity and cultural diversity, and model (2) that extends this to the interaction effects between knowledge intensity and cultural diversity.
Empirical results
To capture the impact of start-ups' embeddedness in knowledge-intensive sectors on various entrepreneurial outcomes, we include a binary variable distinguishing between knowledge-intensive and labour-intensive sectors, following the classification discussed in Section 3. We confirm that new entry and survival rates are higher in the geographically localized industries which exhibit higher embeddedness of technology (Chinitz 1961; Audretsch 1995; Beaudry and Schiffauerova 2009; Gambardella and Giarratana 2010) . Interestingly, while we find the relationship between knowledge-intensive industries and net entry as well as survival to be positive and statistically significant (H1a, H1b), cultural diversity was found positively related to both entrepreneurial outcomes, but being only significant for start-ups' survival (model 1 spec. 1-2, Table 5 ). An abundance of knowledge is associated with a gradual increase in survival ratio alone with cultural diversity and diverse skills support the rise and growth of diverse markets and diverse ideas (Florida 2002; Putnam 2007) . In particular, industries in cities that welcome diverse experiences and preferences (Olfert and Partridge 2011) will feature diversities in newly created market niches which ensure a sustainable demand and supply of a product (H1b). Unlike the high relevance of cultural diversity to firm survival, we do not find support of cultural diversity having a positive impact on net entry. This is because creativity and cultural diversity per se do not create new and challenge incumbent firms (Lee et al. 2004 ; Audretsch and Belitski 2013; Dheer 2017), they rather serve as conduit of knowledge spillovers for entrepreneurial outcomes in the context of knowledge-intensive industries. This adds to prior findings that localization of knowledge spillovers benefit skilled workers in knowledge-intensive firms more than unskilled workers in industries with the paucity of knowledge (Gambardella and Giarratana 2010). As expected, cultural diversity is not directly associated with the rate of high-employment-growth start-ups, whereas we find an adverse relationship between knowledge intensity and high-employment-growth start-ups was confirmed (H1c). Holding other factors constant, in high-knowledge intensive sectors, the ratio of high-growth employment start-ups is on average 0.3% lower than in low-knowledge intensive sectors. With investment in new technology, labour becomes more productive. However, the price of capital decreases relative to that for labour that may reduce the demand for labour. If the elasticity of technical substitution (capital/labour ratio) is greater than one, the effect of reduction in demand for labour will dominate. To follow, knowledge-intensive firms are likely to hire less but more skilful staff unlike in labour-intensive firms. Knowledge-intensive firms are more likely to outsource operations overseas and develop and apply technologies in collaboration with external partners Salter 2006, 2014; Dahlander and Gann 2010) which decreases labour intensity and is likely to have a negative impact on job creation (Geroski 1995) .
Having mentioned the role of cultural diversity as a conduit of knowledge spillover for higher entrepreneurial outcomes, we tested H2a-H2c by calculating predictive margins of resource-based low-tech vs. knowledgeintensive high-tech sectors with 90% confidence intervals on various entrepreneurial outcomes conditional on the degree of cultural diversity in cities. What really matters for new ideas and knowledge to be recognised and introduced to the market is the diversity of people's backgrounds, skills, experiences and competences embedded into a local context (Szerb et al. 2013; Acs et al. 2014; Autio et al. 2014) . Therefore, it is cultural diversity at the level of cities where localized knowledge spillovers work (Jaffe et al. 1993; Saxenian 1994; Beaudry and Schiffauerova 2009; Bosma and Sternberg 2014) . We find strong support for hypothesis (H2c) with cultural diversity having positive and statistically significant impact as a moderating factor for increasing the rate of high growth start-ups in knowledge-intensive sectors within the range of 0.76 and 2.24 values of the cultural diversity measure out of the estimated sample maximum of 3.6 (see Fig. 1 ). We explain this by the fact that the overall labour reduction effect is counteracted by an increase in employment of more skilful or talented labour that tends to be more concentrated in culturally diverse contexts.
Cultural diversity is also found to be as important as a conduit of survival for both labour-and knowledgeintensive sectors with its effect being larger for knowledge-intensive sectors supporting H2b (see Fig. 2 ). Survival of start-ups increases in both types of industries with the increase in cultural diversity in a city, although the effect is more pronounced for knowledgeintensive sectors. More specifically, the increase in the value of cultural diversity from its 10% lowest centile of the distribution to the 10% highest, increases the ratio of the survived start-ups in the total proportion of the enterprise population by 6% in low-tech and 7% in knowledge-intensive sectors.
The moderation effect of cultural diversity for a new entry is more pronounced in the context of knowledgeintensive start-ups supporting H2a, but only for the limited range of the values of cultural diversity. Interestingly, cultural diversity increases new entry in knowledgeintensive sectors at a higher range of its distribution: the effect kicks in when cultural diversity is at its median level, but with higher values, its statistical significance gradually falls from 1% to a marginal 10% level. There is no statistically significant moderating effect of cultural diversity in recourse-based low-tech sectors (see Fig. 3 ).
In summary, in Table 5 , model two supports theoretical insights on the moderating effect of cultural diversity to be idiosyncratic for different entrepreneurial outcomes and across the knowledge intensity of an industry. The results have remained robust when we dropped the 'industry' category, which includes low-, medium-and high-tech manufacturing and machinery, from the analysis to retain only sectors with the straightforward classification as hightech knowledge-intensive sectors (Table 6 ).
Conclusion
A number of studies draw on the cultural diversity, and knowledge constructs aim to depict and explain different aspects of the entrepreneurship dynamics and market processes (Qian 2013; Audretsch et al. 2015a; Dheer 2017; Spanjer and van Witteloostuijn 2017) , and there is still lack of a systemic analysis linking knowledge and Fig. 2 Predictive margins of cultural diversity as a moderator of survival ratio in low-and high-tech sectors with 90% CIs. Source: authors' calculations based on Eurostat (2012) diversity to entrepreneurial outcomes especially in the context of cross-city cross-country comparisons. In particular, cultural diversity and knowledge are important antecedents of productivity, innovation, market response across teams, firms and countries (Gomez-Mejia and Palich 1997; Szerb et al. 2013 ) which foster recognition and transformation of new knowledge into marketable products (Qian 2013; Nathan 2012) . This study offers interesting findings concerning the role of cultural diversity in the strategic management of the knowledge spillover entrepreneurship across cities in the international setting.
First, we contend that along with knowledge intensity embedded in industries, cultural diversity facilitates agile decision-makers and combines ideas to arrive at a new knowledge (Sobel et al. 2010; Qian and Acs 2013) .
Second, industries rich in knowledge benefit more from local diversity than in industries with paucity of knowledge Gambardella and Giarratana 2010) . The knowledge spillovers are interdependent, and the realization of entrepreneurial opportunities leading to the development of competitive advantage depends on strategic alignment of tacit knowledge and cultural diversity of cities (Sobel et al. 2010; Nathan 2012; Qian and Acs 2013) . This study makes the following important contributions in strategic international entrepreneurship and regional development literatures.
First, it makes a methodological and empirical contribution to strategic international entrepreneurship and international business literature by merging the multisource data and providing a multi-level (industry-citycountry) perspective to study the complexity of the relationship between entrepreneurial outcomes, knowledge, embedded in industries and cultural diversity across-city and across-country, as well as provide more comparative evidence across European countries and time. We construct a new measure of cultural diversity, which reflects both the importance of cultural amenities and localized knowledge exchange between people and firms (Van Wijk et al. 2008 ) as a source of creativity and diversity (Florida 2002) .
Second, this study addresses the call in the emerging field of strategic international entrepreneurship literature on how cities can exploit knowledge spillovers to create new firms and generate competitive advantage through cultural diversity in different international settings (Tung 2008; Gambardella and Giarratana 2010; Agarwal et al. 2010; Marino et al. 2012) . We confront this question by Fig. 3 Predictive margins of cultural diversity as a moderator of net entry in low-and high-tech sectors with 90% CIs. Source: authors' calculations based on Eurostat (2012) following the 'creative construction' approach (Agarwal et al. 2007 ) and Knowledge Spillover Entrepreneurship prospective (Audretsch and Lehmann 2005) to establish and test the relationship between knowledge intensity and cultural diversity empirically, finding that their direct effect and the interplay between them might be particularly valuable for only certain entrepreneurial outcomes.
Our theoretical insights have been validated empirically using the sophisticated seemingly unrelated regression equations model to simultaneously study all three entrepreneurial outcomes of interest, accounting therefore for potential endogeneity between them.
To conclude, the results in this study illustrate that higher cultural diversity in cities is likely to increase enterprise survival and sustainability through exploring new knowledge and introducing it to the market (Nathan 2012; Audretsch and Belitski 2013) . Higher survival ratio may create pre-conditions for insourcing rather than outsourcing jobs, in particular, in knowledgeintensive sectors with positive implications for high growth. Alone with knowledge embedded into industry (Battke et al. 2016 ), cultural diversity is embodied into people and cities (Florida 2002; Lee et al. 2004; Glaeser 2005 ) creating more efficient local entrepreneurial ecosystem conducive to start-ups' entry, survival and growth (Szerb et al. 2013; Acs et al. 2013 Acs et al. , 2014 .
Subsequent studies should focus on building out the framework introduced in this paper by analysing how the combination of cultural diversity and knowledge intensity could be used to enhance entrepreneurial orientation and generate competitive advantage in firms. The model could be extended to pre-empt a change in strategy and implement a new combination of knowledge and cultural diversity by re-allocating the entrepreneurial ecosystem resources. Combined strategic planning through industry-city and country levels is vital to the efficient alignment of cultural diversity and knowledge and could become a distinctive subject of future research. No of observations 1040 1040 *0.01, **0.05, ***0.01 significance level. 'Industry' category includes manufacturing; mining and quarrying; electricity and gas; and water supply which are related to low-, medium-and high-tech manufacturing sector. City, industry and countries dummies as well as time period dummies are included to control for unobserved heterogeneity. City and industry dummies are suppressed to safe space. Standard errors are robust for heteroskedasticity. Full regression results for city controls are available on request. Source: Eurostat (2012) Appendix: Average value of DVs (2008 DVs ( -2010 
